Recent results are summarized on some new aspects of the main group chemistry of the 1,2-diselenido-1,2-dicarba-closo-dodecaborane(12) dianion 3, [1,2-(1,2-C 2 B 10 H 10 )Se 2 ] 2-. The reactions of 3 with organoelement-Group 14 dichlorides (Ph 2 CCl 2 , Me 2 SiCl 2 , Ph 2 SiCl 2 , Me 2 SnCl 2 , Ph 2 SnCl 2 ) and phenylphosphorus dichloride (PhPCl 2 ) afforded novel five-member heterocycles along with other products. In the case of Ph 2 SiCl 2 , the expected product 6 was accompanied by another five-member ring 8 containing the Ph 2 Si-Se-Se moiety. The phospholane 13 could be oxidised to the sulfide 14 and the selenide 15, and partial hydrolysis gave the selenophosphonic acid 16 along with the bis(diselane) 18 and decomposition. The dianion 3 was converted by oxidative coupling into the bis(diselane) 18, an eight-member ring with annellated carborane moieties. Symmetric cleavage of this ring in 18 took place by oxidative addition of 18 to bis(triphenylphosphane)ethene-platinum(0) to give the (Ph 3 P) 2 Pt(II) complex 20 with the chelating 1,2-diselenido-1,2-dicarba-closo-dodecaborane(12) ligand. Oxidative addition of the five-member heterocycles containing Se-Sn-Se fragments (9, 11) to bis(triphenylphosphane)ethene-platinum(0) proceeded at low temperature by insertion of the (PPh 3 ) 2 Pt fragment into one of the Sn-Se bonds (21, 22). The reaction of 11 with bis(triphenylphosphane)ethene-platinum(0) took place by oxidative addition of the P-Se bond, followed by rearrangement (25). The molecular structures of the five-member rings with annellated carborane units 4 (CPh 2 ), 11 (SnPh 2 ), 13 (PPh), 14 (PhP=S), 20 (Pt(PPh 3 ) 2 , and of the bis(diselane) 18 were determined by X-ray analyses.The proposed solution-state structures of the new compounds followed from consistent sets of multinuclear magnetic resonance data ( 
Introduction
1,2-Dicarba-closo-dodecaborane(12) 1, "ortho-carborane", has attracted extensive chemical research for more than four decades because of its unique stability, its unusual electronic structure, the ease to modify its substituents as well as the principal cage structure. [1] [2] [3] [4] A major impact of the rich chemistry of 1 can be traced to metalation at the carbon atom(s). [2] [3] [4] [5] [6] Thus, the dilithiated carborane 1,2-Li 2 -1,2-C 2 B 10 H 10 2 can be prepared in solution (in equilibrium with small amounts of 1 and the monolithiated species), and is a highly convenient precursor for further transformations. In the present context, the insertion of chalcogen atoms into the C-Li bonds (Scheme 1) to form the 1,2-dichalcogenido-1,2-dicarba-closo-dodecaborane(12) dianions [1,2-(1,2-C 2 B 10 H 10 )E 2 ] 2-(E = S, Se, Te) has been widely used to take advantage of these chelating ligands in transition metal chemistry. [7] [8] [9] [10] [11] [12] [13] In contrast, the main group chemistry of the dianions has received much less attention. Although the tellurium derivatives are rarely studied, since the clean access to the anion [1,2-(1,2-C 2 B 10 H 10 ) is particularly attractive from the NMR point of view 15 ( 77 Se NMR: spin I = ½; natural abundance 7.58 %; about three times more sensitive to NMR experiments than 13 C). We have explored for the first time the reactivity of the dianion 3 in more detail for main group chemistry, with emphasis on the synthesis of five-member heterocycles containing a Group 14 element (carbon, silicon, tin) or phosphorus between the selenium atoms. Furthermore, we were interested in oxidative coupling of the dianion 3 as well as in the reactivity of some of the new heterocycles with respect to oxidative addition. Here, we present a summary of our recent results in this field.
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Scheme 1
Results and Discussion
Reactions of the 1,2-diselenido-1,2-dicarba-closo-dodecaborane(12) dianion 3 with element chlorides The reactions of the dianion [1,2-(1,2-C 2 B 10 H 10 )Se 2 ] 2-3 with diorganoelement dichlorides are shown in Scheme 2 (C, Si, Sn) and Scheme 3 (P). The complete dilithiation of the orthocarborane 1 is not possible. 4a-b However, 1 and side products arising from the monolithiated carborane can be separated by purification of the final products, and in some cases, useful NMR spectroscopic data could be obtained for the side products. The five-member ring 4 containing the CPh 2 unit was identified in the reaction mixture, and crystalline material suitable for X-ray structural analysis (vide infra) could be isolated. 16b In the case of the chlorosilanes, repeated attempts failed to prepare the silaheterocycle 5 with the SiMe 2 unit. In contrast, the reaction of 3 with Ph 2 SiCl 2 gave the expected five-member ring 6 along with traces of a non-cyclic product 7, from the monosubstituted ortho-carborane, and another five-member ring 8. 16b The latter results either from rearrangement of 4 or from changes in the nature of the dianion 3 during its reaction with the silicon chloride, taking into account the somewhat unpredictable behavior of the analogous ditellurido dianion. 14 The proposed structure of 8 follows from the 77 Se NMR spectrum (Fig. 1) In the cases of the diorganotin chlorides, the expected products could be isolated in reasonable yields (> 70%). Thus, the reaction of 3 with Ph 2 SnCl 2 afforded pure samples of 11, after recrystallization, suitable for X-ray structural analysis (vide infra). The 13 C NMR spectrum of the reaction mixture shows the presence of both 11 and 12 (Fig. 2) Depending on the orientation of the phenyl group, the phospholane 13 (Scheme 3) can in principle be formed as a mixture of isomers. However, only a single isomer 13 was observed in the reaction solutions and could be isolated as a crystalline solid (X-ray analysis; vide infra). The calculation of the gas phase structures [B3LYP/6-311+G(d,p) level of theory] 17b-f of the parent isomers of 13 gave the lower energy for the structure analogous to 13. 16c As usual for phosphanes, the configuration of 13 was retained upon oxidation with elemental sulfur (X-ray analysis; vide infra) or selenium. 16c The formation of the selenide 15 required prolonged times of heating in inert solvents, much longer than for the sulfide 14, and was accompanied by extensive decomposition. The bis(diselane) 18 was identified as the major decomposition product along with Ph 3 PSe and various unidentified phosphorus compounds in low concentration. 16c Attempts failed to prepare a phosphonium salt from the reaction of 13 with an excess of methyl iodide. Instead, the selenophosphonic acid 16 was formed, because of partial hydrolysis of 13 owing to traces of water present in the commercial methyl iodide. 31 P NMR spectra showed again the formation of the bis(diselane) 18 along with other unknown side products in low concentration. 16c In one further attempt to prepare a larger amount of 13, a few crystals of another less soluble phosphorus compound 17 could be isolated, and its molecular structure was determined by X-ray analysis. 16e The analogous sulfur compound has been described previously. Oxidative coupling of the 1,2-diselenido-1,2-dicarba-closo-dodecaborane(12) dianion 3 Oxidative coupling of the dianion 3 by its reaction with iodine afforded the bis(diselane) 18 in high yield (Scheme 4). Interestingly, 18 was found also as the major product of other reactions which originally were intended to serve quite different purposes. 
Scheme 4
The reaction of 3 with two equivalents of Me 3 SiCl gave the silane derivative 19 in high yield, together with a small amount of the monosubstituted carborane, proving the maximum conversion of 2 into 3. Our current interest in tropylium derivatives [18] [19] [20] prompted us to study the reaction of 19 with tropylium bromide, C 7 H 7 Br. Surprisingly, the reaction went towards the bis(diselane) 18, and the tropylium derivative could not be observed. In the case of other trimethylsilylselanes Me 3 Si-SeR, this type of reaction gave tropylium selenides C 7 H 7 -Se-R, most of which are fairly stable until room temperature before they decompose. 20 Another attempt was made to extend the silane chemistry of 3, aiming at the synthesis of a spirosilane by treatment of SiCl 4 with two equivalents of 3. Instead of the desired silane, again the bis(diselane) 18 could be obtained and could be isolated in reasonably high yield.
16a
Oxidative addition of the new cyclic selanes to bis(triphenylphosphane)ethene-platinum(0) The Se-Se in diselanes 21 and Sn-element bonds in many organotin compounds [22] [23] [24] [25] invite for application in oxidative addition reactions. On the other hand, the phospholane 13 can react with a Pt(0) complex either as a donor via the lone pair of electrons at phosphorus or by oxidative addition of one of the P-Se bonds. Therefore, we have studied the reactivity of 18, 9, 11 and 13 towards bis(triphenylphosphane)ethene-platinum(0) (Scheme 5).
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© ARKAT USA, Inc. Oxidative addition of the 1,3,2-diselenastannacycles 9 and 11 to [Pt(PPh 3 ) 2 CH 2 =CH 2 ] gave at low temperature the bis(triphenylphosphane)platinum(II) complexes 21 and 22, respectively, where in each case the (PPh 3 ) 2 Pt fragment was inserted into one of the Sn-Se bonds. The complexes 21 and 22 decompose at temperatures above -20 °C. The proposed structure is supported by the NMR data (see Fig. 3 In the compounds 4, 11, 13 and 14, the five member rings deviate from a planar geometry, the folding being most pronounced in the case of the phosphorus compounds, in particular for 13 (angle CSeSeC/SePSe = 133.5°). There are hardly any data available to compare the P-Se bond lengths in 13. 28 However, one finds the expected slight shortening upon oxidising the phosphorus (14). The P=S bond length in 14 is slightly longer than in many other phosphorus sulfides, 29 including the 2,5-dithia-1-phenyl-1-thio-1-phospha-2,5-dithiacyclopentane. NMR spectra were recorded by single pulse methods. The melting points (uncorrected) were determined using a Büchi 510 melting point apparatus. All calculations were carried out using the Gaussian program package. 17a The optimized structures were identified as minima on the potential energy surface by the absence of imaginary frequencies in the corresponding calculations. -4, -6, -7, -9, -11, -13, -14, -15 , signals for the mixture of 4 and undefined compounds. The compounds 5, 6, 9, 11 and 13 were prepared in the same way as 4. With the exception of the reaction temperature for 11 [from -78 to -30 °C] (For more details, see reference 16). The preparation of the compounds 14-22 and 25 is described in the references 16a-c.
Reaction of 13 with methyl iodide
To a solution of 13 (0.13 g, 0.32 mmol) in CD 2 Cl 2 (1 mL) at room temperature was added methyl iodide (0.07 g, 0.48 mmol) (without previous purification). The mixture was stirred overnight at room temperature and analysed by NMR spectroscopy. MHz; CD 2 Cl 2 ): δ = -3 (2B), -7 (1B), -8 (1B), -10 (1B), -12 (2B), -13 (3B).
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